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Abstract
Background: Chronic Suppurative Otitis Media (CSOM) is the commonest cause of preventable deafness, affecting
164 million people worldwide, 90 % of whom live in low resource countries, such as Nepal. Simple, inexpensive
treatment of acute otitis media can prevent the development of CSOM and its sequelae: deafness, abscess,
encephalitis, and, rarely, death. CSOM is a disease of poverty and its social determinants: low parental education,
overcrowding, poor hygiene and malnutrition. Previous studies have established economic, socio-cultural and
geographic barriers to care seeking for childhood illness in the developing world and, in particular, in Nepal. The
ultimate aim of this research is to improve the ear health of the children in Jumla, Nepal. The primary outcome is
an increase in mother’s knowledge, attitude and practice regarding ear disease in their children. The secondary
outcome is a reduction in the prevalence of CSOM in their children.
Methods/design: Using 56 existing women’s self-help groups, sample size, adjusting for clustering and data
analysis, is set at 15 groups per arm. A baseline survey of 30 randomly selected groups will be performed,
consisting of a knowledge, attitude and practice questionnaire aimed at women who participate in self-help
groups, as well as examination of their children’s ears. This will be followed by random allocation, stratified by
geography, into 15 intervention and 15 control groups. The intervention groups will participate in three interactive
educational sessions at their regular monthly meetings based on World Health Organisation Primary Ear and Hearing
Resource, Basic Level. The control groups will continue their usual monthly group meetings. At 12 months, a follow-up
assessment of both control and intervention groups will be performed, with a repeat women’s survey and repeat ear
examination of the children. Data analysis will be by intention to treat and clustering will be considered at every stage.
Cluster level data will be analysed using t-test and individual level data using mixed effects linear regression and
logistic regression random effects model as appropriate.
Discussion: Despite its remote location, Jumla has a vibrant network of health posts and community workers. This
project uses existing, local resources and will be undertaken in a way that is consistent with the cultural understanding
of the local community in Jumla and acceptable to local care-givers.
Trial registration: Australia and New Zealand Clinical Trials Register, ACTRN12614000231640.
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Background
Chronic Suppurative Otitis Media (CSOM) is a com-
mon, preventable cause of deafness, chronic ill-
health and, rarely, death in children in low resource
countries. CSOM usually arises as a complication of
untreated acute otitis media, which is almost univer-
sal in young children. Ear infections are so common,
that they can seem normal and of low health priority
[1, 2]. Acute ear infections are simple and inexpen-
sive to treat, which can prevent CSOM, yet many
children receive no assessment or intervention. Sim-
ple topical treatment with Ciprofloxacin ear drops
has been found to be superior to both oral antibi-
otics and older combination drops [3–5]. Locally
made Ciprofloxacin eardrops are widely and cheaply
available in Jumla. CSOM is a disease of poverty and
its social determinants. Low parental education level,
low parental income, malnutrition, overcrowding,
lack of clean water and sanitation are all associated
with increased risk of CSOM [1, 6, 7]. The children
most at risk of CSOM are also the ones with least
access to health education and health care.
The World Health Organisation (WHO) has de-
clared that a prevalence of CSOM greater than 4 %
requires emergency measures [1]. At least 50 % of
children with CSOM will have significant hearing
loss, a global burden of 164 million people, 90 % of
whom live in low resource countries, such as Nepal
[1]. The most extensive recent prevalence survey in
Nepal found that 7.6 % of children aged 5 to 13 years
had CSOM [8]. Multiple smaller scale surveys have
returned similar results [9–13].
Previous studies have established economic, socio-
cultural and geographic barriers to care seeking for
childhood illness in the developing world, including
Nepal [1, 14–16]. Even in places where appropriate health
services are available, they are not fully utilitised [17].
Community based interventions have been trialled to im-
prove engagement with health services and decrease child-
hood morbidity and mortality [18–20]. The World
Health Organisation has produced a primary ear care
programme to educate and motivate the community
about ear infections and the need to take action to
prevent CSOM and hearing loss [21]. This programme is
simple and can easily be adapted to cultural contexts
and delivered in a socially acceptable setting. There
have been few previous successful interventions aimed
at prevention and early treatment of CSOM and no
published data on the effectiveness of community
education or primary ear care training for the com-
munity. Consequently, this trial tests the hypothesis
that simple ear training can improve maternal prac-
tice and reduce the prevalence of the complications
of acute ear infections.
Methods/design
Study aim
The overarching aim of our study is to improve the ear
health of the children in Jumla, Nepal. In order to
achieve our aim, our objectives include: improving the
knowledge and practice of women regarding the ear
health of their children, reducing the prevalence of
CSOM and reducing the prevalence of other abnormal-
ities of the tympanic membrane.
Study design
Our study uses a cluster randomised trial design and is
profoundly informed by our previous qualitative study
(unpublished), consisting of in-depth interviews with
women in Jumla, Nepal. Existing women’s self-help
groups will be the unit of randomisation, or cluster. This
is a suitable method for an intervention that takes place
at the group level and is commonly used in community-
based interventions [18, 19, 22–24]. Stratification will be
done to avoid sampling bias, as power is better main-
tained than with matching. The 56 existing groups will
be stratified into according to Village Development
Committee and the remoteness of their location and dis-
tance to the road. Although all of these groups are in a
remote location, distance to the road determines accessi-
bility of health and other services. Following stratifica-
tion, a random sample of 30 groups will be chosen for
the study. Randomisation will be done using a computer
generated random number sequence in Australia, by a
member of the team (HW) not involved in data collec-
tion. The selection will then be communicated to the
field team leader by internet or telephone. We will seek
individual informed consent from each participant
woman. After baseline data collection, groups will be
randomly allocated to the intervention group and to the
control group, stratified by geography. Randomisation
will again be performed by a team member in Australia
using a computer generated random number sequence
and communicated to the field team leader by internet
or telephone. The intervention will then be implemented
over three consecutive regular monthly meetings of the
self-help groups. International Nepal Fellowship is the
only non-government organisation working directly with
women in the two Village Development Committees, so
it is unlikely that any co-interventions might contamin-
ate the study. Women in Jumla are not generally mobile.
A small number of women do migrate to India to work
with their husbands and these women could be lost to
follow-up but the numbers are likely to be very small. In
the 2011 census, only 341 women in the entire district
of Jumla were absent from their their homes [25]. Fol-
low-up assessment at 12 months, repeating the women’s
questionnaire and examination of the children’s ears will
complete the study. Ethical approval has been granted by
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Human Research Ethics Committee, University of New
South Wales (Ref# 13361) and Nepal Health Research
Council (Ref # 1434).
Study setting
Our study is set in the isolated, mountain district of
Jumla, Nepal. Nepal is a poor country with a Human
Development Index 0.54, a rank of 145 out of 187 coun-
tries [26]. Jumla has an Human Development Index of
0.35, with a rank of 68 out of 75 districts in Nepal, mak-
ing it one of the poorest and most disadvantaged dis-
tricts in an already impoverished nation [27]. There has
been little health research done in Jumla, although it
was the first region to introduce community based man-
agement of childhood pneumonia [28–31]. Most of the
population (88.7 %) live in small mountainside villages
and eke a bare living from subsistence agriculture [32].
International Nepal Fellowship has agreed to host our
research. They have been working in Jumla since 1978,
initially offering outpatient and inpatient leprosy and tu-
berculosis care, later expanding their services to include
a Community Development and Rehabilitation team.
International Nepal Fellowship has a policy of social in-
clusion and poverty alleviation. They purposefully in-
clude women, low caste people and people living with
disabilities in all of their programmes. International
Nepal Fellowship has 56 women’s self-help groups, each
comprising approximately 20 to 25 women, in two vil-
lage development committee areas. The groups were
formed following extensive community and local gov-
ernment consultation to find villages with the most poor
and marginalised people. Consent and participation by
villagers eventually led to the formation of the self-help
groups. The groups have a distinct geographical catch-
ment within the village and contain neighbours and ex-
tended family members. Each group has a monthly
meeting facilitated by community workers. At the group
meetings members discuss and participate in microfi-
nance, income generation, health education and commu-
nity mobilisation. Our research is set within these
women’s self-help groups.
Study population
The participants are members of the existing women’s
self-help groups and their household children age 12
and under. All members of the study groups will be in-
vited by International Nepal Fellowship staff to partici-
pate. In this setting it is likely that all members will
agree to participate as the burden on them is very slight.
Women who live in a household with a child aged 12
and under will be included in the survey since rural
Nepalis mostly live in extended family groups and
mothers-in-law are important decision-makers for child
health [33–35]. CSOM is a chronic condition and occurs
at all ages, with a peak in early childhood. The age of 12
has been chosen as the upper limit as most young chil-
dren continue to live with their families and attend local
schools. Older children are increasingly moving to the
district capital for the later years of high school, which
would make followup assessment difficult.
Inclusion criteria
Women, aged 18 years and over, who are attending
International Nepal Fellowship women’s self-help
groups in Jumla and who have a child aged 12 years
and under living in their household
The children aged 12 years and under who live in the
household of participant women
Exclusion criteria
Women under the age of 18 years
Women who do not have a child aged 12 years and
under living in their household
Women who cannot give informed consent because of
infirmity or illness
Children over the age of 12 years
Participants will not be paid or rewarded individually
for their participation (Fig. 1).
Fig. 1 Study design
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Content of the intervention
The intervention is community-based and participatory
and it will not be possible for participants to be blinded
after allocation. The design of the intervention is greatly
dependent upon the interviews from our exploratory
qualitative study. Those interviews with women revealed
that they enjoy meeting and learning together in their
groups and that they had a strong preference for visual
and interactive presentations. Three sessions will take
place within the existing regular monthly meeting of the
women’s self-help group meeting in the intervention
groups. The intervention is based on the WHO Primary
Ear Care Training Programme, which has been widely
adopted in India and other low resource settings. The
basic level of the programme aims to educate parents,
carers and community health workers about ear infec-
tions, their recognition, risk factors, prevention, risk of
hearing loss and appropriate care-seeking [21]. Session 1
and Session 2 will be facilitated by the field team leader.
Session 3 will be completed by the usual group facilita-
tor. Recap of previous sessions is a normal part of their
group meetings. The content of each session is standar-
dised. Attendance at each session will be recorded and a
sensitivity analysis performed.
Session 1
The first session is an interactive education session using
drama and pictures. We have developed a new resource
using local photographs based on the WHO Primary Ear
Care Training Programme—Basic Level. The first of four
components shows the importance of the ear and the
sense of hearing—demonstrating the usefulness of being
able to hear every day noises such as a baby crying, con-
versation, dogs barking and, for children, hearing in the
busy classroom. The second component is identifying
signs and symptoms of ear infections including ear pain,
discharge, pulling at ears, fever and irritability. The third
section details the transmission of ear infections via
coughing, sneezing, touching and dirty water. The final
section examines ear care, not putting anything in the ear,
such as sticks, oil or any or substance, encouraging appro-
priate care seeking at the local health post and explaining
about the medications that will be provided there.
Session 2
The second session is a practical session learning hands-
on mopping of the ear and correct installation of drops,
along with reinforcement of the messages from the first
session. This is a very important session as there is little
instruction given in the Nepali health system. The diag-
nosis and treatment is often very appropriate and health
posts deliver care at no cost to the patient, but there is
frequently a lack of patient engagement, explanation,
question answering and demonstration. Therefore, since
ear wicking and installation of drops must be performed
repeatedly at home to work effectively, it is necessary for
care-givers to master the technique.
Session 3
The third session is a brief recap of sessions one and
two and will include a small laminated card for each
woman to take home with pictures of ear-wicking and
drop installation in a child’s discharging ear. Each ses-
sion will be responsive to the cultural context of village
life and the extremely difficult daily lives of the women.
Participation will be sought at every step and sessions
adapted to women’s expressed understanding, questions
and needs.
Outcome measures
Primary outcome measure—the questionnaire
The survey instrument for women in the intervention
and control groups is a questionnaire. The primary out-
come measure is a 25 % difference in knowledge, atti-
tude and practices, regarding ear disease in their
children, of women in the intervention group compared
to the control group. There are demographic questions
such as age, number of children, maternal education,
food security, usual health practices followed by ques-
tions about knowledge, attitude and practice regarding
ear health, hearing, ear disease and health care seeking.
The questionnaire uses already validated questions from
the Demographic Health Survey (DHS) and Multiple In-
dicator Cluster Survey (MICS) performed recently in
Nepal and is informed by a similar survey conducted in
South India [32, 36, 37]. Other questions have been in-
spired by the Primary Ear and Hearing Care Training
Resource and the literature on health care engagement
[21]. The knowledge section asks the question ‘what do
women know about ear infections in their children’, what
are the local causes, treatments and complications. The
attitude section queries ‘what do women think about ear
infections’, is there a low level of ‘threat perception’, are
there cultural barriers to seeking care, is there a percep-
tion of poor quality care or that ear infections are incur-
able. Finally, the practice section inquires what they do
about them, whom they consult, if anyone, what would
help them seek care and whether they know what care is
available. The questionnaire has been pre-tested in
Australia with a small adjustment made to a single ques-
tion. The duration in English with educated mothers is
10 mins. Pretesting with village women on the terai
(plains) did not reveal any difficulties with the question-
naire. We then undertook a formal pilot study of 20 village
women in Jumla, attending INF clinics in Jumla Bazaar, to
check for length, understanding and clarity. For these
uneducated and illiterate women, the survey was too long
and several questions incomprehensible to them. The
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questionnaire was edited appropriately and five questions
removed from the demographic section. The new question-
naire was clear and can be completed in 10-15 mins. The
questionnaires will be completed on paper in Nepali by the
research assistants trained by the field team leader. Training
will take place over two days in Jumla bazaar. A number of
interviews will be observed by the field team leader to en-
sure quality control and all forms will be reviewed regularly
to ensure correct completion by assistants. Baseline assess-
ment will be performed prior to allocation into intervention
and control groups to avoid bias. Group attendance and fi-
nancial records are strictly kept at each meeting so it is not
possible for an outsider to attend a group meeting unob-
served. It is possible that there could be contamination of
the control group by an intervention group member offer-
ing advice. This is not very likely as extended family mostly
live side by side, meaning that grandmothers, aunties and
mothers, who might share childcare and advice, are in
the same group, or cluster. There are few sources of
health information for these mainly illiterate women in
this remote region. Followup assessment will be per-
formed 12 months after baseline assessment. The
trained research assistants performing followup assess-
ment will be blinded to allocation.
Secondary outcome measure—examination of the
children’s ears
The other part of the baseline data collection is examin-
ation of the children’s ears. The secondary outcome
measure is a reduction in the prevalence of CSOM and
other abnormalities of the tympanic membrane in the
intervention group compared to the control group. We
will also offer a health check to all of the children. It is
likely that this will be well-received as it is rare for a
medical doctor to leave the district capital. The field
team leader, an experienced Australian General Practi-
tioner, will examine the children’s ears and take a digital
image of their eardrums with a Welch Allyn Digital
Macroview Otoscope, if possible, for later verification
with an Ear Nose and Throat specialist blinded to alloca-
tion. All images will be identified by number only and
submitted to the Ear Nose and Throat specialist who will
be the final arbiter of diagnosis. CSOM will be diagnosed
according to WHO Guidelines with aural discharge of
more than two weeks [1]. There is considerable variation
internationally about the duration of discharge needed to
diagnose CSOM, so children with discharge for longer
than six weeks and three months will be documented and
analysed separately [38]. Height, weight, middle upper
arm circumference, vision, heart and skin checks will also
be performed. Weight will be measured to nearest 100 g
with Seca 876 scales, height will be measured to nearest
1 mm with Seca 217 mobile height measurement and
length to nearest 1 mm with Seca 210 mobile
measurement mat. Vision checks will use Revised
Sheridan Gardiner Test, which is suitable for illiterate
children. Research assistants will be trained in accur-
ate use of equipment and recording of data by the
field team leader using WHO Training Course on
Child Growth Assessment (2008) [39]. The field team
leader will perform skin, heart and ear examinations.
Children with medical issues will be referred to
health posts or the local hospital, as appropriate. Any
child with a current ear infection will also be offered
treatment or referral to local health services. There
is no specialist ear service in Jumla It would not be
ethical to deny treatment to any child. Results of the
examination will be recorded on a paper that will
also record the ID number of their mother or
grandmother.
Harms
Confidentiality will be strictly kept. Completed question-
naires, children’s data sheets and digital images will be
identified by number only. The paper forms will be kept
in a locked box in the field. Consent forms will be kept
in the same box. All paper data will subsequently be
stored in the security protected locked filing cabinet in
the basement storage of the School of Public Health and
Community Medicine, University of New South Wales.
Electronic data will be kept on a password protected
computer. This research has a very low possibility of
causing harm. Women could become distressed while
discussing their children’s health. In the unlikely event
that followup is needed the field team leader will organ-
ise this with local health services. Any children found to
have medical conditions will be referred to local health
services. The authors are the co-ordinating committee for
this research and take responsibility for co-ordination and
data management. The endpoint of the research is prede-
termined and the risk for harm is minimal.
Sample size calculation
The sample size is calculated on the primary outcome.
Using data extracted from questions in the previous
qualitative study, sample size for an unclustered study
with a 5 % two sided Type 1 error and 80 % power to
detect a 25 % difference in mean questionnaire score,
would be 114 women in each arm. Both Daly et al. in
USA and Srikanth et al. in India found a very low level
of knowledge about causes and risk factors for otitis
media in mothers of young children [37, 40]. We antici-
pate a similarly low level in Jumla, and hypothesise that
a 25 % increase would be modest and achievable. The
cluster sizes are set at the size of the women’s groups
which is around 20 women. To adjust for clustering, it is
necessary either to establish an approximate intra-cluster
correlation coefficient (ICC) or ρ, which measures the
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similarity of individual responses within clusters, in order
to calculate the design effect (the number by which an in-
dividual trial must be multiplied to adjust for clustering)
or to calculate the between cluster variability, k. These
values vary and any estimate can only be approximate.
Other studies on neonatal mortality in women’s groups in
Nepal have found a very low ICC of 0.00644 [24]. Tielsch
et al. [41] calculated a design effect of 1.23 with their study
of supplements to prevent malnutrition in children. Mul-
lany et al. [22] used a design effect of 2.0 for their study
looking for a 25 % reduction in omphalitis in newborns in
rural Nepal. Slightly further afield in Bangladesh, Aboud
et al. [23] calculated an ICC of 0.03 for a responsive feed-
ing and stimulation intervention to clusters of rural
women and children. Pagel et al. [42] reviewed ICC for in-
terventions around perinatal outcomes in low resource
countries and found universally low ICC for maternal and
neonatal mortality but higher ICC for other interventions
such as skilled birth attendance. For example, in India and
Bangladesh skilled birth attendance ranged from ICC
0.02-0.04. The Design Effect (DEff) is the number by
which the sample size for an individual randomised con-
trolled trial must be multiplied to give the equivalent
power to a cluster randomised trial. The Design Effect also
considers the number of individuals in each cluster – m.
Using the equation DEff = 1 + (m-1) ρ, assuming ρ = 0.03,
would give a DEff = 1.6, or 182 women per arm. Using the
safe equation DEff = 1 + (m-1) ρ, assuming ρ = 0.05, would
give a DEff = 1.95, or 223 women per arm. This would
translate into 11 clusters per arm. To account for stratify-
ing, we have added a conservative extra two clusters per
arm, which would make 13 clusters per arm. To enable
robust cluster analysis a minimum of 15 clusters is ideal.
This will provide a generous total sample of approximately
600 women in 30 clusters, 15 in the intervention and 15
in the control arm.
Statistical analysis
Analysis will be by intention-to-treat, all study partici-
pants will be included in the analysis, even if lost to
follow-up. Analysis will be adjusted for clustering. Every
effort will be made to have complete data but missing
data will not be ignored in the analysis. Data will be
checked and cleaned before being entered into Statistical
Package for the Social Sciences. At baseline a compari-
son profile of both intervention and control groups will
be provided. The primary and secondary outcomes - dif-
ference in mean questionnaire score and prevalence of
CSOM - will be compared between the two groups. Data
will be analysed at both individual and cluster level.
Cluster level analysis is very robust and, with 15 clusters
in each arm, individual level analysis, adjusted for clustering
ought also to be very robust. For the primary outcome, a
summary measure, the mean score of the questionnaire,
will be calculated and then the intervention and control
group compared for significance with a t-test at the cluster
level. For individual level analysis, we plan to use mixed ef-
fects linear regression, which adjusts for the effect of clus-
tering. The secondary outcome is a proportion, so we plan
to analyse individual level data using logistic regression ran-
dom effects model, using quadrature checks, which also ad-
justs for clustering. Since the age range is quite broad we
will consider each standard age grouping in our analysis:
under one year, under five years, and five years and over.
We will also analyse duration of ear discharge as this is
strongly correlated with prognosis. Covariates including so-
cioeconomic status, education, caste, geography and num-
ber of household members will be considered.
Discussion
This trial will be the first randomised controlled trial to
try to establish the effectiveness of a community based
intervention to improve the ear health of children in
Nepal. We have designed an intervention that is consist-
ent with community values, expectations and experi-
ences, using local existing resources. We have postulated
that asking women what they want to know, how they
like to learn and what is important to them, formulating
an intervention on those principles, and then delivering
it in a familiar, acceptable setting will increase its uptake.
We will direct women to seek help at existing health ser-
vices – health posts and outpatient clinics. Health posts
offer treatment and medication at no cost to the patient
and, in Jumla, are readily accessible by foot. However, avail-
ability of care is not equivalent to access to care. Lack of
knowledge, lack of threat perception, disempowerment,
gender inequity all conspire together with poverty and geo-
graphical isolation to prevent adequate treatment of ear dis-
ease in children. Women’s groups have been a potent
means of health education, empowerment and training in
Nepal, improving maternal and child health. They are the
ideal medium for a participatory, culturally contextual, en-




CSOM: Chronic suppurative otitis media; DEff: Design effect; ICC: Intracluster
correlation coefficient; WHO: World Health Organisation.
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